The geostrophic currents near the coast of the Red Sea has a large gap. Due to 10 this, the sea level anomaly (SLA) data of Jason-2 has been reprocessed and 11 extended towards the coast of the Red Sea and merged with AVISO data at the 12 offshore region. The processing has been applied to build a data grid to achieve 13 best results for the SLA and geostrophic current. The results obtained from the 14 new extended data at the coast are more consistent with the observed data 15 (CTD) and hence geostrophic current calculation. The pattern of SLA 16 distribution and geostrophic currents are divided into two seasons; winter 17 season extends from October to May and summer from June to September. The 18 geostrophic currents along the eastern Red Sea flow toward north and 19 southward along the west coast. This flow is modified with the presence of the 20 cyclonic and anticyclonic eddies, which are more concentrated in the central 21 and northern Red Sea. The results show anticyclonic eddies (AE) on the eastern 22 side of the Red Sea and cyclonic eddies (CE) on the western side during winter. 23 During summer, the (CE) are along the eastern side and (AE) along the western 24 side. In summer, cyclonic eddies are more dominant for the entire Red Sea 25 while in winter both cyclonic and anticyclonic eddies are present. Furthermore, 26 the lifespan of cyclonic eddies are longer than that of anticyclonic eddies. This 27 study is the first of this type in the Red Sea which extend SLA and geostrophic 28 2 currents to the coastal region and provide the closed contour structure of the 29 eddy in the coastal region.
First, the along-track FSM data are used to produce gridded data to a spatial resolution of 126 0.25° × 0.25° for the comparison with Aviso data. The second step, the coastal FSM gridded data 127 then combined with AVISO offshore data, to produce combined 0.25° × 0.25° SLA data extended 128 toward the coast (here and after will be called FSM-SLA). Finally, surface geostrophic currents 129 are estimated from FSM-SLA data using the following equation;
Where ( , ) is the surface geostrophic current, is gravity, f is the Coriolis parameter and ζ is 132 the sea surface height. The estimation of geostrophic currents from CTD data is using the following 133 equation;
where ρ is the density of seawater, p is hydrostatic pressure derived from the density. The stations 136 have depths that very from 50 up to 2344 m. However, most of the stations (~90 %) exceed the 137 500 m depth, accordingly the level of on motion set to 500m.
138 in the open sea (about 0.7 to 0.9) and is shown in Fig. 2 . Near the coasts, on the other hands, shows 147 weak correlation coefficient between the two data sets; 0.45 to 0.7.
148
Furthermore, the observed SLA from the coastal tide gauge is compared with the FSM-149 SLA data and AVISO datasets. Table 2 . illustrates some of the statistical analysis, where the root 150 mean square error (RMSE) is lower for FSM-SLA as compared to that of AVISO. shows better accuracy near the coast. These results were consistent with those obtained for along- geostrophic current derived from AVISO and CTD as shown in Fig. 4 and Table 3 . 
Conclusion
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In general, the geostrophic current has been estimated from FSM-SLA for Red Sea region, and
